A tetradentate Schiff base ligand was prepared by a 2:1 molar condensation of 4 -(Benzeneazo) salicylaldehyde with ophenylenediamine. The copper (II) chelate was synthesized by refluxing ethanolic solutions of the schiff base ligand and copper (II) chloride. The ligand and the copper (II) complex were characterized by melting point, decomposition temperature, molar conductance, infrared, elemental analysis, antibacterial, antifungal and potentiometry. The ligand is orange, has a melting point temperature of 193 o C, and percentage yield of 70%. The copper (II) complex is red, has decomposition temperature of 286 o C and percentage yields of 62%. The ligand and its copper (II) complex are not soluble in water and most common organic solvents except DMSO and DMF. The molar conductance of the complex determined is 7.9 ohm -1 cm 2 mol -1 . The band at 1590cm -1 in the infrared spectral data of the ligand is assigned to v(C=N) stretching vibrations, which undergoes a shift to lower wave numbers at 1538cm -1 on coordination to the metal ions. The band at 586 and 511cm -1 are attributable to v(Cu-N) and v(Cu-O) vibration modes. The elemental analysis of the complex established 1:1 copperligand ratio. The antifungal and antibacterial tests carried out on the ligand and its copper (II) copper showed moderate activity. The dissociation constant of the ligand determined is 11.67, indicating a week acid. The ratio of metal to ligand determined potentiometrically suggested 1:1. The stability constant and the Gibb's free energy of copper (II) complex determined are 3.16X10 11 and 4.15 KJmol -1 , respectively, establishing that the complex is very stable.
Introduction
A Schiff base is a compound formed from the condensation of either an aldehyde or a ketone (Holm et al., 1966; Hobday and Smith, 1972; Pierre, 1987) . The carbonyl group of the aldehyde gives aldimines while that of ketone gives ketoimines. It has been known that different metal ions on interaction with Schiff bases yield chelates, for example Tsumaki, (1983) reported [Co(sal 2 -en)] Complex which received a great attention owing to its ability to undergo reversible adduct formation with molecular oxygen. The oxygenation ability of the complex was first recognized by Hassan et al, (1998) . However, the mechanism for the oxygenation process was not well understood until recently with the advent of modern physical techniques. Xishi et al (2003) , reported the synthesis and characterization of a novel Schiff base ligand formed from the condensation of 2,2-bis (P-methoxyphenylamine) and Salicylaldehyde and its Mn(II), Co(II) and Cu(II) complexes. Then Ben Saber et al. (2005) , reported the synthesis and characterization of Cr(III), Fe(III), Co(II) and Ni(II) complexes with a Schiff base derived from 4-dimethylamino benzaldehyde and primary amines. The chemical analysis data showed the formation of (1:1) metal -ligand ratio and a square planar geometry was suggested for Co(II) and Ni(II) complex while an octahedral structure was suggested for Cr(III) and Fe(III) complexes. Ben Saber et al. (2005) , reported the synthesis of a Schiff base derived from salicylaldeyde, and Histidine and its complex compounds with divalent transition metal ions. The complexes were investigated by elemental analysis and were found to be of 1:1 metal to ligand ratio.
Transition metal Schiff base complexes are used in various fields, such as medicine, agriculture, industries etc. For example, [Co(acac 2 -en)] in dimethylformamide, pyridine and substituted pyridines proved to be involved in oxygen metabolism (Hanna and Mona, 2001) . Transition metal complexes with 1, 10phenanthroline and 2, 2bipyridine are used in petroleum refining (John et al, 1976) . Schiff base formed by the condensation of 1-formyl-2-hydry-3-naphtholic arylamide with O-hydroxyl or O-methoxy aniline complexes of Co(II), Ni(II), Cu(II) and Zn(II) are useful as figments (Gupta et al, 2002) . Oxovanadium Complexes have been found strongly active, against some type of Leukemia (Dong et al, 2002) . Transition metal complexes derived from a number of amino acids have been reported to have biological activity (Zahid et al, 2007) . Morad et al, (2007) , reported the antibacterial activity of Ni(II) with salicyaldehyde and 2-amino-benzoic acid complex. Popora and Berova, (1981) reported that copper is good for liver function, its level in blood and urine has influence in pregnancy disorders, nephritis hepatitis, leprosy, anemia and leukemia in children.
This paper reports the synthesis, analysis and bioactivity evaluation of N, N' -bis(4-benzeneazo salicylidene)-ophenylenediiminatocopper (II) complex due to paucity of information.
Experimental
All the glass wares used were washed with detergent, rinsed with distilled water and dried in an oven. All the reagents and solvents used were of analytical grade (AnalaR or BDH) and were used without further purification. Molar conductance measurements were carried out using Cyber Scan 500 model. Electric metler balance model AB 54 was used for weighing. Infrared spectral analysis data were recorded using Fourier Transform IR Genesis series model Nujol, within 400 -4000cm -1 . The pH measurements were carried out using Jenway pH meter model 3320. The molar conductance measurements were carried out on a cyber scan 500 model and the melting/decomposition temperatures were carried out using Gallenkamp melting point apparatus.
Preparation of the Schiff base ligand
0.01mol (1.814g) of o-phenylenediamine was added slowly into a solution of 0.02mol (4.5245g) 4-(Benzeneazo) salicylaldehyde (an intermediate) in 20cm 3 ethanol. After refluxing the reaction mixture for 2 hours, the precipitate that formed was separated, washed several times using ethanol, followed by recrystallisation in ethanol and drying at 50 0 C in an oven overnight (Jianning et al., 2005) .
Preparation of copper (II) Schiff base complex
The complex was prepared by refluxing a mixture of aqueous solution of CuCl 2 .2H 2 O (1.0mmol; 0.1705g) and hot ethanolic solution of the prepared Schiff base (0.524g) for 2 hours. The reaction mixture was allowed to cool in an ice bath and the greenish yellow precipitate obtained was separated, washed with ethanol and diethyl ether, followed by drying at 50 0 C overnight (Jianning et al., 2005) .
Determination of dissociation Constant (pKa) of the tetradentate Schiff base
The dissociation constant of the Schiff base ligand was determined by introducing a standardized pH meter electrode into a 400cm 3 beaker containing magnetic stirrer bar, 90cm 3 water, 100cm 3 of 0.2mol dm -3 KNO 3 and 10cm 3 of 0.4mol dm -3 Schiff base ligand solution. To this mixture, 10cm 3 of standardized 0.5mol dm -3 aqueous solution of NaOH was added gradually and the corresponding pH value recorded after each addition (Gregory et al., 1978) .
Determination of number of coordinated Schiff base in the complex
To a 400cm 3 beaker containing 100cm 3 of 0.2 mol dm -3 KNO 3 , 10cm 3 0.1 mol dm -3 HNO 3 90cm 3 of water and 1mmole of copper (II) chloride were added. Now 10cm 3 of 0.4 mol dm -3 sodium salt which was prepared by neutralizing a weighed solid ligand with calculated amount of standardized 0.5 mol dm -3 NaOH solution. After each 0.2cm 3 aliquote addition the corresponding pH was recorded. From the knowledge of the pH recorded, the average number of coordinated Schiff base per copper (II) ion was calculated as reported by Robert and Angelici ( 1977) .
Result And Discussion
The N,N' -bis (4-Benzeneazo salicylidene)-o-phenylenediimine ligand was prepared by a 2:1 molar condensation of o-phenylenediimine with a reaction intermediate, 4 -(Benzeneazo) salicylaldehyde. The copper (II) chelate was synthesized by refluxing ethanolic solutions of the schiff base ligand and copper (II) chloride Jianning et al (2005) . The Schiff base ligand is orange, has a melting point of 193 o C and percentage yield of 70%. The complex is red, has decomposition temperature of 286 o C and percentage yield of 62%. The results are presented in Table 1 . The solubility tests of the Schiff base ligand and its copper (II) complex in water and common organic solvents carried out revealed that the ligand is soluble in methanol, ethanol, DMSO and DMF, however, the complex is slightly soluble in most organic solvents but readily soluble insoluble in water, slightly soluble in most organic solvents, readily soluble in DMSO and DMF, but insoluble in water ( Table 2 ). The molar conductance of 10 -3 M complex in DMSO solution is 7.9 ohm -1 cm 2 mol -1 , which is very low, suggesting that the complex is non electrolyte (Geary, 1971 ). The result is in Table 3 . The infrared spectral analysis of the free Schiff base ligand showed a band at 1590cm -1 assigned to v(C=N) stretching vibration, which undergoes a shift to lower wave numbers at 1538cm -1 on coordination to the metal ions. The band at 586 and 511cm -1 are attributable to v(Cu-N) and v(Cu-O) vibration modes, indicating that the ligand is coordinated to the copper (II) ion (Ahmed and Akhtar, 1983; Abdulsamath et al., 1992) . The result is contained in Table 4 . The antibacterial test carried out on the free Schiff base ligand revealed only minimal activity on E. coli spp with a diameter of inhibition zone of 11mm per 3000µg concentration. The copper (II) complex on the other hand showed higher activity against the bacterial isolates particularly at 3000µg concentration and is also found to be more active on E. coli spp with a diameter of inhibition zone of 22mm (Table 5 ). The results of the antifungal activities of the free Schiff base and its copper (II) complex are similar to that of antibacterial and that the copper (II) Schiff base complex exhibits higher activity against the bacterial and fungal isolates than the ligand (Table 6 ). The dissociation constant of the Schiff base ligand determined is 11.67, which revealed that it is highly basic. The result is presented on Table 7 . The average number of Schiff base ligand coordinated to the copper (II) ion determined potentiometrically, is one, consistent with 1:1 metal -Schiff base ( Table 8 ). The stability constant and the Gibb's free energy of the complex determined are 4.0X10 13 and -75.8 KJmol -1 , indicating that the complex is very stable (Table 9) .
On the basis of the spectral data and other analytical results of the Schiff base and its copper (II) complex, the following molecular structure of the complex is proposed. Table 4 . Infrared spectral data of the Schiff base and its copper (II) complex.
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